Purpose. This study examined associations between employment characteristics and obesity among a sample representing civilian noninstitutionalized U.S. adults.
PURPOSE
The high prevalence of obesity in the United States is a major public health problem because of adverse health and economic consequences. [1] [2] [3] [4] One of the objectives of Healthy People 2020 is to reduce the proportion of adults who are obese. 5 Based on the National Health and Nutrition Examination Survey in 2009-2010, approximately 36% of U.S. adults aged 20 years were classified as obese [body mass index [BMI] 30 kg/m 2 ]. 6 Previous studies showed that obesity is linked to increased risk for various chronic diseases such as coronary heart disease, stroke, hypertension, type 2 diabetes, and certain types of cancer. 3, 4 Furthermore, in 2008, the annual payer medical costs related to obesity were estimated to be about $147 billion. 7 Medical expenses for obese adults are estimated to be 42% higher than for normal-weight adults. 7, 8 In 2011, about 111.5 million U.S. adults were full-time employees, 9 and most full-time U.S. employees work 8 to 10 hours per day. 10, 11 Given that behavioral and environmental factors, such as high consumption of sugarsweetened beverages (SSBs), low consumption of fruits and vegetables, food and beverage access, availability, and affordability, and physical activity opportunities, have been shown to be important determinants of obesity, [12] [13] [14] [15] and given that employees spend much of their day in the workplace, work conditions and its environment may influence weight-related behaviors among employees. 16, 17 Worksites are therefore among important adult settings to promote and support behaviors associated with healthful weight control. Additionally, one of the ob-jectives of Healthy People 2020 is to increase the proportion of worksites that offer nutrition or weight management classes or counseling. 5 Previous studies have investigated the association between certain employment characteristics and obesity among workers. For example, a crosssectional study showed that mean BMI increased with the number of hours worked per week among 1086 transit workers in the United States. 11 Another U.S. study using national data reported that the prevalence of obesity varied by occupations, in which the obesity prevalence rates in 2002 were highest for officials/administrators (38%) among men and material-moving equipment operators (53%) among women. 18 From the 2005 National Health Survey in Australia, men in managerial/administrative, professional, tradesperson, elementary clerical sales/service worker, and laborer occupations had significantly lower odds for being overweight or obese (BMI 25 kg/m 2 ) than men without occupations, after controlling for socioeconomic and behavioral characteristics. Similarly, women in managerial/administrative, advanced clerical/service worker, and intermediate clerical sales/service worker occupations had significantly lower odds for being overweight or obese (BMI 25 kg/m 2 ) than women without occupations, after controlling for socioeconomic and behavioral characteristics. 19 Moreover, low physical activity at their worksite was a significant risk factor for obesity in middle-aged male workers but not in female workers. 17 However, these studies used small and nonnationally representative samples. 11, 17 Given that only limited employment characteristics have been examined in previous studies (e.g., number of hours worked per week and occupations), there is a need for corroborating previous findings as well as identifying novel employment characteristics by using national data. Such information could help employers better develop and target interventions for obesity prevention and control in the workplaces. The purposes of this exploratory, cross-sectional analysis were to assess weight status by demographic and behavioral characteristics, as well as socioeconomic status (SES), and to examine associations between employment characteristics and obesity prevalence among a sample representing the civilian noninstitutionalized employed U.S. adults in 2010.
METHODS

Sample and Survey Administration
For this cross-sectional study, we used publicly available data from the 2010 National Health Interview Survey (NHIS). 20 The NHIS is a household survey conducted continuously since 1957 by the Centers for Disease Control and Prevention's (CDC's) National Center for Health Statistics (NCHS). The NHIS was approved by the Research Ethics Review Board at CDC's NCHS. The NHIS used a multistage sampling design with face-to face interviews in a sample of households representative of the civilian noninstitutionalized U.S. population. Information on health status and other characteristics of each family member was obtained via face-to-face interviews. Some data were collected about all members of the family and more detailed data were collected from one randomly selected child (the ''sample child'') or one randomly selected adult (the ''sample adult''). Every year, several supplements appeared on the NHIS questionnaire. A Cancer Control Supplement in 2010 NHIS included dietary intake data, and it was administered to a sample of adults. In our study, we analyzed data from the survey's Sample Adult File, Cancer Control File, Family File, and Person File. The final 2010 Sample Adult Module response rate was 60.8% and included a total of 27,157 sample adults aged 18 years.
We limited our analysis to respondents who reported being employed during the previous week. ''Employed'' was defined as ''working for pay at a job or business,'' ''with a job or business but not at work,'' or ''working, but not for pay, at a family-owned job or business.'' 21 Of those 15,649 respondents classified as ''employed,'' we excluded 528 adults who did not have BMI data, leaving an analytic sample of 15,121 employed adults. The analytic sample had a higher proportion of younger adults and males than did the excluded NHIS respondents, but the two groups did not differ significantly by race/ethnicity. In addition, unknown values or missing data for exposure variables ranged from 0.1% to 5.2% and were excluded from analyses when the variable was used.
Weight Status
The main outcome measure was weight status. BMI was calculated from weight and height (kg/m 2 ) reported by respondents during a face-to-face interview and categorized as underweight (BMI , 18.5), normal weight (BMI 18.5 to ,25), overweight (BMI 25 to ,30), or obese (BMI 30). 22
Employment Characteristics
Five employment characteristics captured in NHIS were the main exposure variables, and mutually exclusive response categories were created for each. The number of employees was categorized as 1 to 24, 25 to 99, 100 to 499, or 500 employees. 23, 24 Hours worked during the last week were categorized as ,30, 30 to ,40, 40, .40 to 50, and .50 hours/week. Paid by the hour, paid sick leave, and health insurance offered at workplace were all categorized as ''yes'' or ''no.'' We included number of employees on the basis of a previous study showing that wellness programs at worksites vary by number of employees. 25 We included hours worked in the last week to corroborate previous findings that did not use national data. 11 Although previous studies did not include payment schedule, paid sick leave, and health insurance status, we included these novel exposure variables to explore their potential association with BMI on the basis that most employers recognize that health benefits are one of top factors that prospective employees consider. 26, 27 Of note, a previous study using nationally representative data examined occupations with obesity and found significant associations, 18 so we controlled for occupations in our analysis.
Demographic and Behavioral Characteristics and SES of Workers
Mutually exclusive response categories were created for variables on demographic and behavioral characteristics and SES of workers. Demographic and SES variables included were age ( SSBs included regular soda, fruit drinks, sports/energy drinks, and sweetened coffee/tea drinks with added sugars during the previous month, and their consumption was categorized as 0, .0 to ,1, 1 to ,2, or 2 times/ day. The consumption of fruits (including fresh, frozen, or canned fruit and 100% fruit juice) and vegetables (green leafy salad, potatoes, cooked dried beans, and other vegetables) during the previous month was categorized as ,5 or 5 times/day to be consistent with previous analyses. 28, 29 Vigorous and/or light/moderate leisure-time physical activity at least 10 minutes was categorized as none, .0 to 3, .3 to 5, .5 times/week (combined the following two questions: ''How often do you do vigorous leisure-time physical activities for at least 10 minutes that cause heavy sweating or large 
Analysis
Chi-square tests were used to examine the bivariate relationships between weight status and the variables described above. p , .05 was the cutoff for statistical significance. Multivariate logistic regression modeling was used to estimate the adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the relationships between the employment characteristics and the likelihood of obesity, using normal weight as the reference group. Of note, although the likelihood of underweight or overweight was estimated in the multivariate logistic regression model, for the purpose of this study we only presented the OR for being obese.
The multivariate logistic regression model included all five employment characteristics in one model and controlled for age, sex, race/ethnicity, education level, annual family income, fruit and vegetable intake, leisure-time physical activity, smoking status, and occupations (n ¼ 13,335). Employed adults who were included in the model had higher proportions of adults aged 25 to 39 years and females than employed adults who were not included in the model, but there was no difference in race/ethnicity. Based on previous studies, aforementioned sociodemographic and behavioral variables and occupations were associated with obesity, and thus we included them as covariates in the current study. [15] [16] [17] [18] 30, 31 The sample weight variable from the Sample Adult File was applied to all analyses to provide valid estimates for the civilian noninstitutionalized U.S. population. All statistical analyses were performed with SAS software version 9.3 (2011, SAS Institute, Cary, North Carolina) and incorporated appropriate procedures to account for the complex sample design.
RESULTS
The distribution of demographic and behavioral characteristics and SES, as well as their associations with weight status, are shown in Tables 1 and 2 . Nationally, 1.4% of employed adults were underweight, 34.8% were normal weight, 36.1% were overweight, and 27.7% were obese. Weight status varied by all demographic and behavioral characteristics and SES (v 2 tests, p , .05 for all variables). The prevalence of obesity was highest among adults aged 40 to 59 years, males, non-Hispanic blacks, those who were married or lived with a partner, those with a high school/GED education, those with an annual family income of $35,000 to $74,999, adults living in the South or Midwest, those who did not consume SSBs daily, those who consumed fruits and vegetables ,5 times/day, physical- For individual use only. Duplication or distribution prohibited by law.
ly inactive individuals, and former smokers. Table 3 illustrates the distribution of employment characteristics and their associations with weight status. Weight status varied by all five employment characteristics (v 2 tests, p , .05 for all variables). The prevalence of obesity was highest among those who worked at a company with 100 to 499 employees, those who worked .50 hours/ week, those who were paid by the hour, those with paid sick leave, and those who worked at a company offering health insurance.
Results of the multivariate logistic regression analysis are shown in Table  4 . Using the normal-weight employees as the reference group, the odds of being obese were greater among employees who worked at a company with 100 to 499 employees (OR ¼ 1.19, 95% CI ¼ 1.02-1.39) vs. with 1 to 24 employees and those who worked .50 hours/week (OR ¼ 1.32, 95% CI ¼ 1.05-1.65) vs. ,30 hours/week after controlling for age, sex, race/ethnicity, education level, annual family income, fruit and vegetable intake, any leisuretime physical activity, smoking status, and occupations.
DISCUSSION
Our findings indicated that almost two-thirds of employed U.S. adults nationwide were overweight or obese, with 28% being obese. Similar to our study, the prevalence of obesity among workers ranged from 24% to 30% in previous studies based on measured or self-reported data. 17, [32] [33] [34] Since excess weight has been associated with increased medical expenditures, absenteeism, and productivity loss, 33 intervention efforts, including those in the workplace, can help support employees in making healthier choices and thus help control and prevent obesity and its subsequent disease risks.
We found that working at a midsize company (i.e., 100-499 employees) compared to a smaller size company, was significantly associated with increased odds of obesity. However, working at a larger-size company (i.e., 500 employees) was not significantly associated with obesity in the present study. The underlying reasons for these differences are unclear. Because this cross-sectional study was based on selfreported data, we cannot make conclusions on the causal relationship between company size and obesity. A further clinical trial that investigates obesity based on measured weight and height is needed to identify the disparities in obesity prevalence by company size. Nonetheless, because midsize and large-size companies may have the ability to offer employees food and physical activity options on-site, they may want to consider implement- For individual use only. Duplication or distribution prohibited by law.
ing worksite wellness guidelines or policies, such as nutrition guidelines for their food service facilities. They could increase their options for foods and beverages through healthful choices and differential pricing, consider offering wellness programs that promote healthy eating and active living, or consider providing incentives for weight-management programs. 35 For example, results from the 2004 National Worksite Health Promotion Survey reported that among employers with 750 employees, only 43% offered nutrition programs and 66.1% offered physical activity programs to their employees. 25 Increased attention to improving the nutritional quality of food prepared, served, and purchased may be important to consider for larger employers who offer dining or vending options within the workplace. Guidelines for the health and sustain-ability of federal food service operations have been recently published and can be adapted for nonfederal venues. 36 Consistent with previous studies, 11, 17 we found that employees who worked .50 hours/week had 32% higher odds of obesity than those who worked ,30 hours/week. It is possible that prolonged working hours might increase stress-induced overeating, skipping meals, snacking, purchasing lunch, occupational sitting time, and leave less time for physical activity, which has all been associated with obesity. 17, 37, 38 For example, one U.S. study showed that workers with stress-induced overeating were about 3 times more likely to be obese than their counterparts. 17 Another U.S. study reported that obese workers had 37% higher odds for purchasing lunch 2 times/week than underweight/normal-weight workers, and the typical source for purchasing lunch was a fast-food restaurant. 38 Additionally, an Australian study reported that workers with occupational sitting time 6 hours/day had 48% higher odds for being overweight and obese compared to those with occupational sitting time ,45 minutes/day among 1306 full-time workers (18 years). 37 Church et al 31 showed that the prevalence of light/sedentary-intensity occupation has increased, but moderate-intensity occupation has decreased from 1960 to 2010 among U.S. adults. Also, occupation-related daily energy expenditure has decreased more than 100 calories in both men and women, and this decrease in energy expenditure might be responsible for a substantial portion of the increase in mean body weight for both men and women during the past 5 decades. 31 We found no significant associations between employees with paid sick leave or those with health insurance offered in the workplace and obesity after controlling for sociodemographic and other employment characteristics. Inconsistent with our findings, health benefits were one of the key factors that prospective employees cogitate, 26, 27 and one study showed that obese workers were significantly more likely to have jobs with employmentbased health insurance than normalweight workers. 39 Furthermore, in that study, a company offering employment-based health insurance was more likely to have a mid-employment size (.100 employees). 39 Employers may want to encourage their employees to use health insurance options for obesity screening and counseling and other services such as referrals to trained nutrition and physical activity specialists.
As most U.S. adults are employed, 40 worksites are important settings for obesity prevention and control for their employees. Worksite obesity prevention programs can be a way for employers to decrease the prevalence of obesity, reduce their obesity-related medical insurance expenses, and increase productivity of employees. 41 In addition to providing worksite obesity prevention programs for employees, employers can consider increasing access to healthier food and beverage For individual use only. Duplication or distribution prohibited by law.
options in their worksites. A study of transit workers found that two-thirds of workers disagreed that it is easy to eat healthy at work and more than half of workers agreed that it is hard to get fruits and vegetables at work. 11 In the present study, the prevalence of obesity was lower among employees who consumed SSBs than those who did not consume SSBs during the previous month. It is possible that obese employees might underreport their SSB consumption or decrease their SSB consumption as a strategy for losing weight. These concepts are supported by other studies, which reported that obese adults were more likely to underreport their energy intake 42 and adults who were trying to lose weight were less likely to drink SSB. 43 The major strengths of our study are that it is based on a large, nationally representative sample of employed U.S. workers with a relatively high response rate. However, our results are subject to limitations. First, because the study was cross-sectional, we could not determine the directionality of the associations we found between obesity and employment characteristics. Second, because BMI data are based on self-reported weight and height, our results were potentially subject to reporting bias. Weight is usually underreported and height is usually overreported, and this bias is larger among overweight and obese adults than underweight/normal-weight adults. 44, 45 Thus, the prevalence of obesity may be underestimated in this study. However, measured and selfreported BMI are shown to be highly correlated among adults (coefficient ..9). 46 Third, we were not able to assess the existence of worksite wellness policies or worksite obesity prevention programs because NHIS did not collect this information. Lastly, there might be bias due to differences in respondents and nonrespondents for the five employment characteristics.
In conclusion, our results indicated that about 3 out of 10 employed U.S. adults were obese and, moreover, 6 of 10 were overweight or obese. We also found that working at a midsize company and working more than 50 hours per week were associated with being obese. A better understanding of why these employment characteristics are associated with obesity could help employers better develop and target interventions for obesity prevention and control in the worksites.
SO WHAT? Implications for Health Promotion Practitioners and Researchers
What is already known on this topic?
In a cross-sectional study, mean body mass index increased with number of hours worked per week among transit workers. Another study reported that the prevalence of obesity varied by occupation. Low physical activity at their worksite was a significant risk factor for obesity in middle-aged male workers, but not in female workers.
What does this article add?
Nationwide, about 3 out of 10 employees were obese and 6 out of 10 were overweight or obese. The odds of being obese were significantly greater among adults who worked at a company with 100 to 499 employees vs. with 1 to 24 employees and those who worked .50 hours/ week vs. ,30 hours/week. What are the implications for health promotion practice or research?
The prevalence of overweight or obesity is high among U.S. employees. Certain employment characteristics might be associated with a higher prevalence of obesity among U.S. employees. A better understanding of why these employment characteristics are associated with obesity could help employers better develop and target intervention efforts for obesity prevention and control in the workplaces.
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